Molecular responses of vascular smooth muscle cells and phagocytes to curcumin-eluting bioresorbable stent materials.
A major complication of coronary stenting is restenosis, often accompanied by inflammatory reactions and smooth muscle cell proliferation. Curcumin has been shown to possess anti-inflammatory and anti-proliferative properties, thus we hypothesize that locally released curcumin by coronary stent would diminish in-stent restenosis. As a first test of this hypothesis, curcumin-eluting PLLA films (C-PLLA) were produced and the anti-inflammatory and anti-proliferative properties were then tested using peritoneal phagocytes and human coronary artery smooth muscle cell (hCASMCs) culture systems. We find that the addition of curcumin reduced phagocyte accumulation and activation on C-PLLA films. On the other hand, C-PLLA significantly reduced the proliferation, but not the adhesion, of hCASMCs. The molecular responses of hCASMCs to C-PLLA were further assessed by cDNA microarray analysis. Curcumin up-regulated genes related to apoptosis and enhanced the expression of anti-proliferative and anti-inflammatory factors, and of antioxidants. Equally important, C-PLLA inhibited the cell cycle progression of adherent hCASMCs. The results suggest that curcumin regulates gene expression and cell function through the protein kinase (PK) and mitogen-activated protein kinase (MAPK) pathways. These results support the use of curcumin to inhibit in-stent restenosis.